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Oral squamous cell carcinoma (OSCC) is the sixth most common cancer and an important public health concern worldwide (1,2), with ~405,000 new cases and 211,000 deaths reported annually (3) . Patients diagnosed with oral cancer have a particularly low 5-year survival rate due to the compounding factors of late detection and lack of truly effective therapies according to (4, 5) . Therefore, development of early detection techniques and subsequent innovative therapies are greatly needed. Besides high mortality, OSCC is also often associated with eating difficulties, speech impairment, and general psychological distress (6, 7) . Tobacco and alcohol consumption, betel quid chewing, and viral infections are some of the known risk factors for OSCC (8, 9) . In addition, oral infections leading to periodontal diseases are also associated with OSCC (10, 11) , About 20% of oral leukoplakia undergo malignant transformation and develop into OSCC (6) .
Chronic inflammation is associated with the development of a variety of epithelial cancers such as colon and pancreatic cancers (12,13), but whether it plays a significant role in development of oral cancers is unclear. It is believed that the chronic inflammatory environment causes genomic alterations that eventually lead to tumor development (8, 14) . Essential components in this association are the cytokines produced by tumor cells themselves as well as by the innate immune cells activated during the inflammatory process (15, 16) . In the present study, we analyzed the roles of inflammatory genes in OSCC by gene expression screening in OSCC cell lines. In common with a variety of tumor types, these OSCC lines exhibited basally high activity of the NF-κB transcription factor, which is consistent with chronic activation of the inflammatory process. The data obtained by gene expression profiling were used to identify common molecular pathways affected in OSCC. Differentially-regulated inflammatory genes, growth factors and their receptors were subjected to further analysis to identify candidate genes that are potential biomarkers and molecular targets in OSCC. To define the clinical relevance of these candidate genes, we performed meta-analysis with a database of a large number of human OSCC patient samples (http://www.ncbi.nlm.nih.gov/geo/). This analysis revealed common set of genes involved in inflammation, angiogenesis and cell cycle. One important gene identified by this strategy was IL-8. High levels of IL-8 have been found in various human diseases and malignancies (17) (18) (19) (20) (21) . IL-8 levels were found to be highly expressed in saliva of OSCC patients (22) . Elevated levels of IL-8 correspond to an increased metastatic potential of melanoma (23) , breast (24) , renal (25) , gastric (26) , ovarian (27) , pancreatic (28) , and colorectal cancers (29) . IL-8 over-expression is associated with disease progression of urogenital cancers, including transitional cell carcinoma of bladder (30) and prostate cancer (31, 32) . IL-8 has been shown to play an important function in growth and tumor development under hypoxic conditions as well (28) . These studies clearly signify a role of IL-8 in cancer development and its potential as a therapeutic target. Therefore, IL-8 expression was knocked-down using siRNA in order to examine the role of the IL-8 signaling pathway in OSCC. IL-8 knock-down significantly reduced the viability of OSCC cell lines. Furthermore, studies with an anti-inflammatory drug and an NF-κB inhibitor further indicated the importance of the inflammatory process in OSCC.
Experimental Procedures
Cells and cell culture-Human oral keratinocytes (HOK) were obtained from the ScienCell (CA, USA) and grown in KBM-2 with supplements (Lonza, Walkersville, MD). Human oral squamous cell carcinoma cells SCC9, SCC15 and SCC25 (ATCC, Manassas, VA, USA) were cultured in DMEM supplemented with 10% fetal serum (FCS), 100µg/mL penicillin, and 100µg/mL streptomycin. Cells were passaged twice a week.
NF-κB activity measurement-Nuclei isolated from HOK and OSCC cultures were extracted with buffer containing 20mM HEPES (pH 7.9), 350mM NaCl, 20% Glycerol, 1% NP-40, 1mM MgCl2, 0.5mM EDTA, 0.1mM EGTA, 0.5mM DTT, 0.5mM Aprotinin, 0.5mM phenylmethylsulfonyl fluoride (PMSF), and extracts were frozen and stored at -80°C. For electrophoretic shift assay (EMSA), the nuclear protein extracts (10-20µg) were incubated with a 32 P-labeled κB oligonucleotide probe (5'-TCA ACA GAG GGG ACT TTC CGA GAG GCC-3') at 25 °C for 20min, and with anti-p50 or anti-p65 or a 50 fold excess of unlabeled oligonucleotide probe (cold), and separated on 4% non-denaturing polyacrylamide gels (PAGE). NF-κB complexes were quantified by Phosphor-imaging.
RNA isolation and cRNA generation-Total RNA was isolated using Trizol Reagent (Invitrogen, CA) and purified by RNeasy MiniElute Cleanup Kit (Qiagen, CA) and quantified on Agilent Bioanalyzer. High quality total RNA with a RIN (RNA Integrity Score) number of more than 7 was used to generate cDNA and cRNA with the Illumina ® TotalPrep™ RNA Amplification Kit (Ambion, Inc, CA). The procedure consisted of reverse transcription with an oligo (dT) primer bearing a T7 promoter using Array-Script™, a reverse transcriptase (RT) engineered to produce higher yields of first-strand cDNA than wild type enzymes. ArrayScript catalyzed the synthesis of full-length cDNA and ensured production of reproducible microarray samples. The cDNA then underwent second strand synthesis and clean-up to become a template for in vitro transcription with T7 RNA Polymerase and biotin UTP, which generates multiple copies of biotinylated cRNA. After purification, the purity and concentration of cRNA was checked using ND-1000 Spectrometer (NanoDrop). High quality cRNA was then used with Illumina's direct hybridization array kits.
Hybridization-0.75µg of cRNA sample was hybridized on Human-HT-12 BeadChip for 16hrs in a multiple step procedure according to the manufacturer's instructions. The chips were then washed, dried and scanned on the Bead Array Reader (Illumina Inc, CA) and raw data was generated using GenomeStudio 3.4.0 (Illumina Inc, CA).
Microarray Data Analysis-Raw data was normalized with GenomeStudio (Illumina Inc, CA) using Quantile algorithm and gene expression profiles were statistically compared using "Differential Expression" feature of GenomeStudio with Mann-Whitney U test. Further analysis was performed using GeneSpringGX10.2 software (Agilent Technologies Inc, CA). Statistical analysis on the data was performed by one-way ANOVA and nonparametric t testing (Mann-Whitney rank test). Genes with fold change of ≥2.5 and ≤0.4 (P value ≤ 0.05) were considered significant. Further average linkage hierarchical clustering analysis was done using Euclidean distance. Differentially expressed genes were annotated using Gene Ontology Consortium. Molecular networks and pathways were generated using Pathways Analysis tool included in GeneSpringGX10.2 software. Further analysis was also done using EASE (The Expression Analysis Systematic Explorer) and DAVID (Database for Annotation, Visualization and Integrated Discovery) for proper functional annotations. Genes were clustered in EASE, and clusters were taken and analyzed in DAVID to determine fold enrichment.
Further gene networks and pathways were built based on KEGG and Biocarta (www.biocarta.com) and pathway analysis tool in GeneSpringGX10.2.
Comparison with Human OSCC samples from
Cancer Research Databases-The microarray data obtained from the OSCC cell lines was compared to the microarray data in the Gene Expression Omnibus on 16 human OSCC tumor samples from GEO-Data Set Record GDS1062 (www.ncbi.nlm.nih.gov/geo/). The cut off rates were set at ≥2.5 and ≤0.4 (P value ≤0.05) for the genes to be called as significant, and the percentage of occurrence was calculated for every gene within 16 tumor samples as well as for the three OSCC cell lines. The most common differentially regulated genes were further analyzed with EASE and DAVID.
Quantitative real-time PCR-Quantitative Real time qRT-PCR was performed on the iCyclerIQ detection system (Bio-Rad, Hercules, CA) using iScript One-Step RT-PCR Kit with SYBR Green (Bio-Rad, Hercules, CA) according to the manufacturer's instructions.
The qRT-PCR reaction parameters were as follows: cDNA synthesis at 50 0 C for 20min, iScript reverse transcriptase inactivation at 95 0 C for 5min, PCR cycling at 95 0 C for 10sec and 60 0 C for 30sec for 40 cycles. The mRNA levels relative to β-Actin and control were calculated using CT values. Primers used are listed in supplementary table 1.
Knock-down of IL-8 with small-interfering RNA (siRNA) in OSCC cells-
The OSCC cells were seeded into 12-well plates at a density of 1× 10 5 cells per well, and allowed to attach overnight. SMARTpool siRNA (5nM and 10nM) and control non-targeting siRNA (5nM) for IL8 obtained from (Dharmacon, Lafayette, CO) were transfected into cells using 0.2µL of Dharmafect transfection reagent (Dharmacon, Lafayette, CO) according to the manufacturer's instructions. MTT assays (Described below) were performed at 72hr post-transfection to determine cell viability and cell proliferation rate. IL-8 release in the cell culture media at 48hrs and 72hrs post-transfection was detected by using IL-8 ELISA kit (sensitivity <25pg/ml) according to the manufacturer's instructions (IL-8, Abcam, CA). 
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RESULTS
Basal NF-κB activation in OSCC cell lines.
Nuclear extracts were prepared from three human oral squamous cell carcinoma cell lines (OSCC9, OSCC15 and OSCC25) and the normal human oral keratinocyte (HOK) cell line, and assayed for NF-κB activity by gel-shift assays using a consensus κB oligonucleotide probe. As shown in Fig. 1A , normal human oral keratinocytes (HOK) showed little basal NF-κB activity, while high basal NF-κB activity was evident in the OSCC cell lines. High basal NF-κB activity has been observed in a variety of human cancer cell lines and tumor tissues, and has been used to suggest that a particular cancer is associated with chronic inflammation. Supershifted p50 and to a lesser extent p65 are present in the NF-κB complex ( Figure 1B ). Excess cold NF-κB oligonucleotide probe competes out the formation of the NF-κB complex, demonstrating the specificity of NF-κB binding ( Figure 1B ).
Global gene expression profiles in OSCC.
Total RNA was extracted from the OSCC and HOK cell lines and cRNA probes were generated for hybridization to Human-HT-12 BeadChips to investigate alterations in gene expression specific to OSCCs. Cluster analysis based on gene function showed up-regulation of genes in OSCC cell lines involved in inflammation (IL-8, CCL5, CXCL10, TLR6 and C3), cell proliferation (PDGF, CCND1, CDK6, CDK2 and CCNE2) and angiogenesis (VEGF, MMP7, MMP13, JAG2 and TNFSF12). In contrast, as shown in Tables 1 genes down-regulated in OSCC were found to be involved in apoptosis regulation (BCL2L10, GADD45A and CASP5), tumor inhibition (CDKN1A and TP53) and keratinization (KRT4, KGFLP1 and LCE3D etc.). The most highly up-regulated genes (>4 fold) encoded cytokines and growth factors, and proteins involved in DNA replication and chromosome aggregation (Table 1) , while downregulated genes were involved in cell cycle checkpoints and keratinization (Table 1) . These results suggest that inflammation, cell proliferation and angiogenesis may play important roles in OSCC.
High expression of STAT1, TNFSF10, STAT5A, STAT3 and ID1 (Table 1 and Fig 2A) might indicate their involvement in OSCC cell proliferation and tumor development. The data also suggests that NF-κB activation mediated by IL-8, TNF-α and CCL5 under chronic inflammatory conditions might lead to OSCC development. Several genes in the NF-κB pathway were also up-regulated (NFKBIA, TRAF5 and FADD), which might play a role in the high basal NF-κB activity in OSCC cell lines. Furthermore, signaling through the STAT pathway triggered by EGFR or VEGF might instigate proliferation and angiogenesis processes leading to cancer. Genes like WNT4, EFNB3, CFB, C1R, DEFB4, NMI, SAA1, SERPINA1, SERPINF2, APOL2 and TLR6 might indicate novel associations with inflammatory cancers.
The alterations in gene expression suggest the involvement of IL-8, VEGF, EGFR and STAT as important pathways in OSCCs. Other pathways such as androgen receptor and T-cell receptor (TCR) seem to be correlated with tumor formation and growth in OSCC cells. These results suggest that signaling through IL-8 could trigger downstream targets such as STAT, NF-κB and VEGF (Fig 2B) .
Comparison with human OSCC samples dataset.
We next compared our findings on alterations in the gene expression patterns in the selected OSCC cell lines to the microarray data deposited in the human OSCC dataset from Gene Expression Omnibus (GEO). By calculating the prevalence of altered expression of these genes in 16 OSCC human patient samples and in the 3 OSCC cell lines, we found that there was an upregulation of inflammatory genes such as IL-8, CCL5, TNFSF10, and CXCL10 as well as the VEGF growth factor in most of the OSCC patient samples (Table 2) . MMP1, MMP13, STAT5A, C3, C1S, CFB, ID3, NMI and WNT4 were highly up-regulated in the patient samples, indicating a novel association of these genes in the development and progression of OSCC (Table 2) . Cell cycle regulators (CDKN1A), tumor suppressors (TP53), and keratins (KRT4, KRT13) were down-regulated in these patient samples, which was consistent with the data obtained with OSCC cell lines (Table 2) . Thus, this analysis also showed that inflammatory genes are highly up-regulated in patient samples of OSCC and that the altered pattern of gene expression obtained with OSCC cell lines was similar to that obtained with patient samples.
Alterations in gene expression in OSCC determined by quantitative Real time PCR.
To further investigate and confirm the altered pattern of gene expression obtained by microarray analysis, we performed quantitative Real Time PCR (qPCR) on RNA obtained from the three OSCC cell lines as compared to HOK cells. We determined the expression levels relative to β-actin of a number of candidate genes in OSCC that were involved in inflammation (IL-8, IL-6, CCL5 and TNFSF10), growth factors (EGFR, VEGF), transcription factors (STAT1) and cell cycle regulators (CCND1, TP53 and CDKN2C). As shown in Figure 3 , EGFR, VEGF, STAT1, CCN1, TNSF10, IL-6, CCL5 and IL-8 were upregulated in some of the OSCC cell lines, while TP53 and CDKN2C were down-regulated. Thus, the expression pattern for both up-regulated and down-regulated genes by qPCR validated the microarray data.
Enhanced expression of IL-8 in OSCC.
Therefore, we determined secreted IL-8 protein levels by ELISA in the tissue culture media of OSCC cell lines as compared to HOK cells. As shown in fig. 4A , while IL-8 levels were barely detectable in the media from HOK cells (4pg/ml), IL-8 levels were significantly higher in all OSCC cells ranging from 540 to 2200pg/ml.
Suppression of IL-8 signaling pathway by IL-8
siRNA. Since IL-8 was markedly up-regulated at mRNA and protein levels, OSCC9 and OSCC25 cells were transfected with Smartpool siRNA directed against IL-8. At a concentration of 5nM, and 10nM siRNA against IL-8, significantly reduced IL-8 levels in the media by ~85% at 48hr post-transfection as determined by ELISA (Fig 4D and 4E) . Most interesting, IL-8 siRNA induced a significant decrease in the viability and proliferation of both OSCC lines (Figs. 4B and 4C ). Transfection reagent (0.25µM) and non-target siRNA (5nM) did not alter the cell growth or viability significantly. As shown in Fig. 4C , IL-8 siRNA knockdown drastically affected proliferation rate after 72hrs. After 48hrs, the cell viability in IL-8 knockdown experiments was reduced to 60% (Figs. 4B and 4C), and at 72hrs, to about 20% as compared to the control knock-down experiments (Fig. 4C) .
Effect of anti-inflammatory drugs on OSCC cells.
The inhibition of IL-8 signaling pathway dramatically reduced the proliferation and viability in OSCC cells. IL-8 is a major mediator of inflammatory response and our gene expression profiling data indicated a strong association between inflammation and OSCCs. Therefore, we investigated the effect of antiinflammatory drugs on OSCC cell proliferation. We assessed the effect of aspirin, which is an NSAID (non-steroidal anti-inflammatory drug) and Velcade, a proteasome/NF-κB inhibitor. Both Aspirin and Velcade had profound effect on OSCC cell proliferation/survival rate. Aspirin resulted in a dose dependent decrease in the viability of OSCC9 and OSCC25 cells after 72hrs of treatment (Fig. 5A ) but did not show any significant effect of HOK cells. Velcade treatment of OSCC cells had no significant effect on cell viability at 10nM, but significantly decreased cell viability at 25nM, and at 100nM the number of viable OSCC cells was negligible (Fig. 5B) . Thus inhibition of inflammatory cascade by Aspirin and Velcade dramatically reduced OSCC cell proliferation and viability. Aspirin had no effect on HOK cells, and Velcade treatment affected HOK cells only at the highest concentrations tested.
DISCUSSION
Chronic inflammation leading to cancer is an example of dysregulation of an essential process becoming hazardous. Innate immunity, which is the first line of the host defense against a variety of insults, protects cells through the release of inflammatory mediators, such as cytokines, chemokines, matrix-remodeling proteases and reactive oxygen species (33, 34) . However, malfunctioning immune components could lead to chronic inflammation, generating a microenvironment that may initiate and promote carcinogenesis (15) . The aim of the present study was to determine whether transcription alterations in oral cancers identifies possible link between chronic inflammation and development of OSCC. Gene expression profiling was used to identify OSCC biomarkers that could be used as possible therapeutic targets or prognostic indicators.
We found that OSCC in common with a variety of forms of cancer was associated with high constitutive NF-κB activity consistent with a chronic inflammatory state in the cancer cells. Differential gene regulation was observed in functional clusters such as inflammatory, wound healing, proliferation, angiogenesis and apoptotic processes. Gene clustering indicated a strong link between inflammation, with an emphasis on wound healing processes and tumor development. The process of wound-healing involves a complex interplay of cells, mediators, growth factors and cytokines (35) , and is initiated by the recruitment of inflammatory cells to the site of infection and remodeling of collagen matrix (35) . The highly over-expressed inflammatory genes in OSCCs were IL-8, CCL5, CXCL1, CXCL10, STAT5A, TLR6 and TNF-α. Wound healing related genes were NMI, SAA4, SERPINF2, C3, APOL2, IRF7, TGFβ2, CD97 and CD14 indicating strong inflammatory response. Growth factors like VEGF and EGFR which promoted cell proliferation and angiogenesis were also over-expressed in OSCCs. Studies suggest that CXC chemokine family members such as IL-8 control the expression of growth factors in endothelial cells and trigger cell proliferation through NF-κB pathway (36) . Also IL-8 signaling induces phosphorylation of VEGFR in endothelial cells (37) and IL-8 signaling can transactivate EGFR to further promote proliferation through MAPK signaling (27, 38) . Thus we propose that IL-8 might be activating VEGF, and possibly transactivating EGFR in some cases as VEGF is up-regulated in all OSCC cells where as EGFR is up-regulated in one cell line. Also in the present study we emphasize that the expression level of certain genes depends on the genotype of the individuals as well and CXC family members could be valuable targets for individualized medicine.
TGF-β family members, which are angiogenic factors and make the tumors more invasive (39, 40) , were found to be over-expressed in OSCC samples. The cell cycle regulating genes CDK6, CDK2 and Cyclin D1 were also highly elevated. Cyclin D1 accelerates the G1 phase of the cell cycle by binding to CDK4/CDK6 (41) . Evidence indicated that Cyclin D1 expression associated well with clinical characteristics of tongue squamous cell carcinomas (41, 42) . Thus, there is a potential association between OSCCs and inflammatory cytokines, wound healing genes, growth factors and cell cycle genes. Interestingly, high expression of NMI, WNT4, WISP3, SAA41, OASL, IL11, TLR6, SERPINA1 and APOL2 might indicate a novel function, which could be explored in association with inflammatory neoplasms.
Genes in the WNT/β-catenin pathway have been associated with oral tissue development and disease (43, 44) . Our analysis showed overexpression of WNT genes WNT4, WISP (WNT1 signaling pathway inducible protein) along with some immune response genes such as C3 and CFB, suggesting a possible role of WNT signaling in OSCC. Growth factor signaling pathways such as insulin-like growth factor (IGF) might also be of importance in cancer development (45, 46) . Our study also confirms that specific genes involved in IGF pathway such as IGF, IGFBP are highly up-regulated in OSCCs. The exact relevance of these pathways and their genes in inflammatory cancers will need to be explored in future studies.
Recent studies indicate a strong link between human papilloma virus (HPV) infection and oral cancers (47) . Integrated HPV type 16 and loss of heterozygosity at 11q22 and 18q21 has been observed in oral carcinomas and derivative cell lines (48). Morphological and immunohistochemical evidence indicates the involvement of HPV in the dysplastic lesions of the uterine cervix (49) . Evidence also suggests a clear association between HPV and oral cancers and also a subset of head and neck cancers (50) (51) (52) . HPV-positive oral cancers have a better prognosis than HPV-negative oral cancers. HPV strains are responsible for almost 70% of cervical cancers and have been proposed to cause oral cancer (50) . Interestingly, HPVpositive oral cancers may be considered a sexually transmitted disease, and thus vaccination (Gardasil®) in sexually active young men and women has been implemented to not only prevent cervical cancer, but also to reduce HPV-positive oral cancer by preventing chronic inflammation caused by HPV infection in the oral cavity. We examined HPV status in OSCC cell lines by performing a PCR screening for HPV16 and 18 sequences in OSCC genomic DNA (data not shown). The cells were negative for HPV16 and 18 specific amplicons, and it was brought to our attention that OSCC cell lines from ATCC are HPV negative (Dr. M. Gillison, personal communications). The HPV status in human tumor samples from GEO has not been documented but a comparative analysis with HPV positive oral tumor profiles did not match the GEO set profiles indicating that these patient samples used in our data analysis are HPV negative.
Comparison of microarray data obtained from three OSCC cell lines and from 16 human patient samples identified gene dysregulation in functional categories as inflammation, wound healing, cell differentiation, cell proliferation and DNA replication. Significant inflammatory genes such as IL-8, CXCL10, CCL5, TGFB2, TNFSF10 and growth factors like VEGF were highly up-regulated suggesting that inflammatory genes, especially the CXC family members might play a pivotal role in OSCC patients. The data further indicated that proinflammatory cytokines, especially IL-8 could activate VEGF and/or STAT signaling for proliferation and angiogenesis. Furthermore, IL-8 is an important modulator of inflammatory cancers, as tumor-derived IL-8 has a profound effect in the tumor microenvironment. Secreted IL-8 can enhance proliferation, angiogenesis and survival rate of cancer cells. IL-8 signaling increases phosphorylation of the serine/threonine kinase, PKB/Akt (53) as well as the MAPK signaling cascade (54) . Further, IL-8 promotes transcriptional activity of STAT3 and β-catenin (53).
The DNA replication genes (MCM2, MCM4 and MCM5), complement pathway genes (C3, CIS and CFB), matrix metalloproteinase (MMP1, MMP7) and other genes (WNT4, COL1A2 and SERPINA1) were also highly upregulated in the OSCC patient samples, in agreement with the cell line data. Thus, taken together these results confirm not only active proliferation and angiogenesis but also involvement of other signaling pathways in inflammatory cancers in OSCC. Interestingly, most identified genes were common in both cell lines and patient samples, confirming the similarity of both in vitro and in vivo gene regulation patterns in OSCC development. The study also establishes the validity of the selected OSCC cell lines as models for exploring novel functional studies and association of genes and pathways involved in inflammatory cancers. The dysregulation of selected candidate genes (IL-8, IL-6, EGFR, VEGF, STAT1, CCND1, CCL5, TP53, etc.) by microarray analysis was validated by qPCR for mRNA expression levels.
Pathway prediction analysis suggests that IL-8 could be important signaling cascade deregulated in OSCC. Particularly the CXC family members IL-8, CXCL10 and CCL5 could promote tumor formation through activation of STAT and NF-κB signaling pathways (55, 56) . Persistent NF-κB activation in cancer cells by the inflammatory microenvironment containing various cytokines, hypoxia or genetic alterations is well established (57, 58) . Thus, the present study strongly suggests that CXC family members especially IL-8 are activating NF-κB and STAT pathways. VEGF is highly upregulated in the cell lines, suggesting a potential role for VEGF in inflammation leading to tumor development. There is ample evidence of crosstalk between growth factors such EGFR, and STAT3 and NF-κB activation (59). Our results indicate a connection between IL-8 and STAT-signaling and VEGF-dependant progression of tumors. IL-8 and IL-6 have been reported to be up-regulated in highly aggressive forms of cancer (60) (61) (62) , and IL-8 is highly overexpressed in saliva of OSCC patients (22, 63) . Our data clearly showed that IL-8 expression at both mRNA and protein levels in OSCC cells was significantly elevated compared to normal human oral keratinocytes. To further examine the biological activity of IL-8 in OSCC, we performed IL-8 gene knockdown by siRNA in OSCC cells. The IL-8 knockdown markedly inhibited OSCC cell proliferation and viability, indicating a potential role for IL-8 in OSCC development.
In addition, treatment of OSCC cell lines with the anti-inflammatory drug aspirin and the proteasomal inhibitor Velcade® (bortezomib), both of which inhibit NF-κB activity, provided important insights into potential novel therapies for OSCC. Relatively low concentrations of both Aspirin and Velcade had significant effects on cell proliferation and viability of OSCCs. These assays also suggest another potential role of inflammation in OSCC development. Taken together, these findings establish chronic inflammation as a major cause of OSCC, and IL-8 as an important regulator of inflammationdependent oral cancers with potential in pharmacogenomics. A decrease in cell viability after 48hrs in transfected cells was noted at both 5nM and 10nM of IL-8 siRNA. Significant change in cell viability in transfected cells was observed after 48-72hrs at both siRNA concentrations. Statistical significance between control group and the siRNA treated group was performed by one-way ANOVA followed by Bonferroni's multiple comparison test (*P < 0.05 and **P < 0.01). IL-8 levels in OSCC9 (D) and OSCC25 (E) cells transfected with IL-8 siRNA. The levels of IL-8 secreted into the media from OSCC cell lines were estimated by ELISA at 6, 24, 48 and 72hrs after transfection with siRNA (5nM or 10nM IL-8), the non-target control pool was transfected with 5nM of scrambled siRNA. Significant changes in IL-8 levels were observed at 48 to 72hr after IL-8 knockdown. Statistical significance between control group and siRNA treated cells was performed by one-way ANOVA followed by Bonferroni's multiple comparison test (*P < 0.05 and **P < 0.01). 
